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provide  summaries  of  the  results  of  the  Task  Orders.  Appendix  E  is 
a  copy  of  the  abstract  of  the  results  of  Task  order  #10. 
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During  this  period  of  the  contract,  our  group  worked  on  the 
following  Task  Orders: 

1.  Task  Order  tl 

Title:  "Pharmacokinetics  and  Pharmacodynamics  of  Sustained, 
Low-dose,  Intravenous  Infusions  of  Pyridostigmine" 

The  clinical  portion  was  conducted  between  July  27,  1987 
and  October  16,  1987  and  evaluation  of  the  data  continued. 
The  date  the  final  report  was  issued  is  listed  in  Appendix  A. 
Appendix  B  is  the  summary  of  the  results. 


2.  Task  Order  #8 

Title:  "Safety,  Tolerance,  Pharmacokinetics  and 
Pharmacodynamics  of  Single  Oral  Doses  of  Sustained-release 
Pyridostigmine  in  Healthy  Men" 

The  clinical  portion  was  initiated  on  January  11,  1988 
and  was  completed  on  April  23,  1988.  The  preparation  of  draft 
task  reports  was  under  way.  Several  drafts  had  been  submitted 
by  our  group  to  the  Contracting  Officer  Representative,  Col. 
Brian  Schuster,  for  his  review  and  review  by  his  associates. 
The  suggestions  for  revisions  based  on  those  reviews  were 
incorporated  into  additional  draft  task  reports,  and  by  the 
end  of  this  reporting  period  the  process  of  finalizing  the 
task  report  was  almost  completed.  The  date  the  final  report 
was  issued  is  listed  in  Appendix  A.  Appendix  C  summarizes  the 
results. 


3.  Task  Order  #9 

Title:  "Safety,  Tolerance,  Pharmacokinetics  and 
Pharmacodynamics  of  Single  Oral  Doses  of  Sustained-release 
Pyridostigmine  (Duphar)  in  Healthy  Men" 

The  clinical  portion  was  conducted  between  March  28,  1988 
and  April  30,  1988.  Draft  task  reports  had  been  prepared  and 
revised.  Several  drafts  had  been  submitted  for  review  by  Col. 
Schuster  and  his  associates.  The  suggested  revisions  based  on 
those  reviews  were  incorporated  into  additional  drafts,  and  by 
the  end  of  this  reporting  period  the  process  of  finalizing  the 
task  report  was  almost  completed.  The  date  the  final  report 
was  issued  is  listed  in  Appendix  A.  The  results  of  the  study 
are  summarized  in  Appendix  D. 


4.  Task  Order  #10 


Title:  "Multiple-dose  Pharmacokinetics,  Safety  and  Tolerance 
of  WR  6026  Hydrochloride  in  Healthy  Subjects" 

The  clinical  portion  of  this  project  was  initiated  on 
August  16,  1988  and  had  been  completed  on  December  16,  1988. 
The  data  were  collected  and  analyzed  for  drafting  the  task 
report.  The  draft  task  report  was  submitted  to  Col.  Schuster 
for  review  by  him  and  by  his  associates.  Suggestions  for 
improvement  were  made,  and  substantial  dialogue  followed  as 
additional  draft  task  reports  were  exchanged  and  reviewed.  In 
addition,  in  collaboration  with  Col.  Schuster,  it  was  decided 
to  have  all  of  the  electrocardiograms  recorded  in  this  study 
reviewed  independently  by  a  cardiologist.  The  process  of 
review  and  revision  of  the  draft  task  reports  was  completed 
shortly  before  the  end  of  this  reporting  period,  with  the 
formal  Task  Report  being  issued  on  August  21,  1991.  An 
abstract  describing  the  results  of  the  study  was  submitted  to 
the  31st  Interscience  Conference  on  Antimicrobial  Agents  and 
Chemotherapy,  and  was  accepted  for  presentation  at  this 
meeting  which  took  place  in  Chicago,  Illinois  over  the  period 
September  29-October  2,  1991  (Appendix  E) .  The  results  are 
summarized  in  Appendix  F. 


5.  Task  Order  #11 

Title:  "Safety,  Tolerance,  Pharmacokinetics  and 
Pharmacodynamics  of  Single  Oral  Doses  of  Pyridostigmine 
Administered  by  an  Osmotic-delivery  Module  (Osmet  R)  compared 
to  Pyridostigmine  Syrup  in  Healthy  Men" 

The  clinical  portion  of  this  project,  which  began  on 
January  8,  1989,  had  been  completed  on  February  3,  1989.  The 
data  had  been  collected  and  analysis  initiated  for  preparing 
the  task  report.  During  this  reporting  period,  several  drafts 
of  the  task  report  were  submitted  for  review  by  col.  Schuster 
and  his  associates.  The  suggested  revisions  based  on  those 
reviews  were  incorporated  into  additional  drafts,  and  by  the 
end  of  this  reporting  period  the  process  of  finalizing  the 
task  report  was  almost  completed.  The  date  the  final  report 
was  issued  is  listed  in  Appendix  A.  Appendix  G  provides  a 
summary  of  the  results. 


6.  Task  Order  #12 


Title:  "Safety,  Tolerance,  Pharmacokinetics  and 
Pharmacodynamics  of  Single  Oral  Doses  of  a  Commercial 
Formulation  of  Sustained-release  Pyridostigmine  in  Healthy 
Men" 

The  clinical  portion  of  this  project  was  conducted 
between  December  12  and  December  23,  1988.  The  data  had  been 
collected  and  analysis  initiated  for  preparing  the  task 
report.  During  this  reporting  period,  several  drafts  of  the 
task  report  were  submitted  for  review  by  Col.  Schuster  and  his 
associates.  The  suggested  revisions  based  on  those  reviews 
were  incorporated  into  additional  drafts,  and  by  the  end  of 
this  reporting  period  the  process  of  finalizing  the  task 
report  was  almost  completed.  The  date  the  final  report  was 
issued  is  listed  in  Appendix  A.  The  results  of  this  Task 
Order  are  summarized  in  Appendix  H. 


7.  Task  Order  #13 

Title:  "A  Protocol  to  Assess  the  Irritancy,  Contact 
Sensitization  and  Contact  Photoallergic  Potential  of 
Niclosamide  -  A  Topical  Anti-schistosomal  Agent" 

The  clinical  portion  of  this  study  was  initiated  on 
December  21,  1989  and  was  completed  on  July  20,  1990. 
Throughout  the  conduct  of  this  study,  close  collaboration 
continued  between  our  group  and  Army  personnel  at  Walter  Reed 
and  at  Ft.  Detrick.  Necessary  amendments  to  the  protocol  were 
made  to  facilitate  the  completion  of  the  project  in  a  proper 
fashion.  The  data  were  analyzed  and  drafts  of  the  task  report 
were  prepared  and  submitted  for  review  by  Col.  Schuster  and 
other  Army  personnel.  Using  the  suggestions  coming  from  these 
reviews,  and  after  discussion  within  our  group,  the  drafts 
were  revised  and  reviewed  again.  The  final  report  was  issued 
on  April  18,  1991.  Appendix  I  summarizes  the  results. 


8.  Task  Order  #14 

Title:  "Safety,  Tolerance,  Pharmacokinetics  and 
Pharmacodynamics  of  Intravenous  Pyridostigmine  and  Oral  Doses 
of  Standard  and  Sustained-release  Pyridostigmine  in  Healthy 
Men  and  the  Influence  of  Food  on  Oral  Pyridostigmine 
Pharmacokinetics" 

The  clinical  portion  of  this  study  was  initiated  on  March 
11,  1990  and  had  been  completed  on  May  26,  1990.  The 
collection  and  analysis  of  the  data  continued  in  preparation 
for  drafting  the  task  report.  The  date  the  final  report  was 
issued  is  listed  in  Appendix  A.  Appendix  J  provides  a  summary 
of  the  results. 


Appendix  A 


Task  Order  Final  Reports:  Dates  of  Issue 


Task  Order 

#7 

August  7,  1993 

Task  order 

#8 

September  28,  1991 

Task  Order 

#9 

September  29,  1991 

Task  Order 

#10 

August  21,  1991 

Task  Order 

#11 

November  11,  1991 

Task  Order 

#12 

October  22,  1991 

Task  order 

#13 

April  18,  1991 

Task  order 

#14 

February  16,  1993 

APPENDIX  B 


SUMMARY  T.O.  ‘H 

Pyridostigmine  bromide  may  be  a  useful  adjunct  to  atropine  sulfate  to 
prevent  death  from  organophosphate  exposure  if  given  in  advance  of  the 
exposure  and  if  given  in  a  dose  that  is  adequate  to  inhibit  red  blood  ceil 
acetylcholinesterase  by  20*40%.  The  inter- individual  variability  to  a  known, 
constant  exposure  to  pyridostigmine  is  poorly  characterized. 

This  study  was  designed  (l)  to  assess  the  relationship  between  plasma 
concentrations  of  pyridostigmine  and  erythrocyte  acetylcholinesterase 
Inhibition,  (2)  to  determine  whether  erythrocyte  acetylcholinesterase  and  the 
contractile  response  of  the  iris  to  light  are  inhibited  in  a  parallel  fashion 
by  pyridostigmine,  and  (3)  to  assess  the  inter- individual  variations  in  the 
concentration-effect  relationships  described  in  l  and  2. 

The  clinical  portion  of  the  study  was  conducted  between  27  July  and  16 
October  1987,  and  showed  that  the  constant  intravenous  infusion  of  .low  doses 
of  pyridostigmine  was  safe  and  well  tolerated.  Intravenous  pyridostigmine 
gave  relatively  steady  plasma  concentrations  of  pyridostigmine  and  erythrocyte 
acetylcholinesterase  inhibition  during  the  latter  portion  of  the  infusions. 
Mean  peak  erythrocyte  acetylcholinesterase  inhibitions  ware  29k  and  36%  for 
infusions  of  12.5  ocg/minute  and  18.75  mcg/minute,  respectively.  The  mean 
rate  constant  of  elimination  was  1.365  hr*1,  corresponding  to  an  elimination 
half -life  of  30  minutes.  The  mean  plasma  clearance  was  44.62  L/hr,  or  744 
ml/minute.  The  mean  concentration  at  which  50%  of  the  erythrocyte 
acetylcholinesterase  activity  was  inhibited  (ICS0)  was  31.8  ng/ml .  The 
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Influence  of  these  infusions  on  the  contractile  response  of  r'.e  iris  was 
difficult  to  measure  and  could  not  be  reliably  standardized  due  to  technical 
limitations.  Because  these  problems  introduced  serious  uncertainty  into 
measuring  pupillary  response  co  the  infusions,  no  correlation  with  plasma 
pyridostigmine  levels  or  acetylcholinesterase  inhibition  could  be  assessed. 


APPENDIX  C 


SUMMARY  T.O.  08 

Pyridostigmine  bromide  may  be  a  useful  agent  to  prevent  death  from 
organophosphate  exposure  if  given  in  advance  of  the  exposure  and  if  given  In  a 
dose  chac  is  adequate  to  inhibit  red  blood  cell  acetylcholinesterase  by  20- 
401.  A  previous  study  conducted  at  our  institution  determined  that  16  mg  of 
pyridostigmine  bromide  administered  as  syrup  inhibited  red  blood  cell 
acetylcholinesterase  by  20*40%  within  one  hour  after  dosing,  but  the 
inhibition  fell  below  20%  by  about  five  hours  after  dosing.  In  an  effort  to 
find  a  formulation  that  would  provide  adequate  acetylcholinesterase  Inhibition 
for  a  longer  period,  sustained- release  formulations  are  being  developed. 

This  study  was  designed  (1)  to  compare  the  pyridostigmine  bromide 
pharmacokinetics  in  healthy  men  after  single  doses  of  22  mg  of  pyridostigmine 
bromide  as  syrup  and  after  22  mg  of  pyridostigmine  bromide  in  two  different 
sustained- release  formulations,  (2)  to  characterize  the  time  course  of  red 
blood  cell  acetylcholinesterase  inhibition  following  Che  administration  of  the 
two  dosage  forms  of  oral  sustained-release  pyridostigmine  bromide  and  compare 
these  to  the  Inhibition  occurring  after  oral  pyridostigmine  bromide  syrup,  (3) 
to  assess  the  pharmacodynamic  relationship  between  pyridostigmine  plasma 
levels  and  erythrocyte  acetylcholinesterase  Inhibition,  and  (4)  to  assess  the 
safety  and  tolerance  of  these  two  sustained- release  formulations  compared  to 
pyridostigmine  bromide  syrup. 

The  clinical  portion  of  the  s*  idy  was  conducted  between  11  January  and 
23  April  1988.  The  two  sustained- release  formulations  were  less  well 
absorbed  chan  the  pyridostigmine  syrup,  measured  either  by  direct  plasma  level 
assay  or  by  effect  on  red  blood  cell  acetylcholinesterase  activity.  The 
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SUMMARY  T.O.  >1 9 

Pyridostigmine  bromide  may  be  a  useful  agent  to  prevent  death  from 
organophosphate  exposure  If  given  in  advance  of  the  exposure  and  if  given  in  a 
dose  chat  is  adequate  to  inhibit  red  blood  cell  acetylcholinesterase  by  20- 
40%  .  A  previous  study  conducted  at  our  Institution  determined  that  16  mg  of 
pyridostigmine  bromide  Administered  as  syrup  inhibited  red  blood  cell 
acetylcholinesterase  by  20-40%  within  one  hour  after  dosing,  but  the 
inhibition  fell  below  20%  by  about  five  hours  after  dosing.  Another  study 
showed  that  22  mg  of  syrup  gave  an  average  peak  inhibition  of  35%  end  provided 
at  least  20%  inhibition  fcr  slightly  over  4  hours.  In  an  effort  to  find  e 
formulation  that  would  provide  adequate  acetylcholinesterase  inhibition  for  a 
longer  period  and  be  more  convenient  for  dosing  than  syrup,  sustained- release 
formulations  are  boing  developed. 

This  study  was  designed  (1)  to  compare  the  pyridostigmine  bromide 
pharmacokinetics  in  healthy  men  after  single  doses  of  43  mg  of  pyridostigmine 
bromide  as  syrup  and  after  45  mg  of  pyridostigmine  bromide  in  two  different 
sustained- release  formulations ,  (2)  to  characterize  the  time  course  of  red 
blood  cell  acetylcholinesterase  inhibition  following  Che  administration  of  the 
two  dosage  forms  of  oral  sustained- release  pyridostigmine  bromide  and  compare 
these  to  the  inhibition  occurring  after  oral  pyridostigmine  bromide  syrup,  and 
(3)  to  assass  the  safety  and  tolerance  of  these  two  sustained- release 
formulations  compared  to  pyridostigmine  bromide  syrup. 
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The  clinical  porcion  of  the  study  was  conducted  between  28  March  and  30 
April  1988.  The  two  sustained- re  Lease  formulations  were  less  well  absorbed 
chan  the  pyridostigmine  syrup,  measured  either  by  direcc  plasma  level  assay  or 
by  effect  on  red  blood  cell  acetylcholinesterase  activity.  The  relative 
bioavailability  of  the  "slow- release"  capsule  compared  to  syrup  was  41%  by 
direcc  plasma  measurement  and  47%  by  effect  on  acetylcholinesterase  activity. 
The  relative  bioavailability  of  the  "fast- release"  capsule  compared  to  syrup 
was  greater  chan  chat  for  the  "slow- release”  capsule,  70%  by  direcc  plasma 
level  measurement  and  77%  by  effect  on  acetylcholinesterase  activity.  The 
subjects  tolerated  the  administration  of  pyridostigmine  wall. 
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ABSTRACTS  OF  THE  1991  iCAAC 


luit  :?i* -Co»«  Ph«ca*cok ln»t tc* .  S*(tcv.  and 
Tolaranc*  o£  U“R  6026.  a  Profiting  Drug  for 
fasx-ocyst'.t  :innl  Pnsuaonls  BG  PSTTf* 


Johns  noosins  Jftivtrucv  Saldaora.  Maryland  and  waitar 
Road  Atov  (nscltuts  of  Rssaarch.  Washington.  D.C. 

WR  6026  (UR>.  in  6  ■  aatnoquinol  Ina  slallar  to  prime- 
quint  .  sav  no  a  utaful  Agsnc  Co  erase  Pnruancvscll  c a r  1  r. 1 1 
pnemsom*  To  find  a  dots  ense  would  provide  doeirod  wR 
plasma  (avals  without  unaccapcabla  coalcfcy.  a  rising 
oui c Lp la -doao .  rsnoomirso  doub la -o 1 tnd .  placebo  ( P)  • 
concrolltd  acudv  was  conduccad. 

UR  was  given  once  daily  ac  6.  15,  )0,  m5  or  60  eg/dav 
for  16  days  co  heaichv  asn  Clinical  laboracory  coses  and 
symptoms  wars  isonicorad  Blood  saisplos  wars  obealnod  for 
drug  assay  by  HPLC  co  charsccorlzo  phansacoklnaclcs . 

There  woro  no  signiflcanc  differences  beeveen  cha  UR 
and  P  groups  in  cha  incidence  or  sovorlcy  of  laboracory 
abncroallcias  escape  for  a  allghcly  greocor  fall  In  cha 
hoaacocric  of  UR  vs.  P  »ub)accs  (5.11  vs.  1.16). 
tncroosing  doao  of  UR  caused  reversible,  aaywpcomaclc 
oMChoooglobf nooia  iN)  All  aubjec.es  ac  60  og/day  had  H. 
with  pass  M  of  1  8-6  96  (normal  0-1.56)  occurring  beevoen 
days  8  and  l  7  . 

The  naan  peak  plasma  conconcraclon  was  110  ng/ol  ac 
60  mg/dsv  (range  66-210  ng/ml)  The  moan  cormlnal 
elimination  half  life  was  29  hours.  Thera  was  no  evidence 
of  saturation  klneclcs  These  dace  Indicate  chac  UR  may 
ba  doaed  once  dally 
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Arymptormao  and  UmnSmeseo  Chddran  ML  OMbyse.  I 
uomtgsa.  OO  Marmote.  U*C  Ear*.  LK  Peseta «j  untvmnry 
of  Texae  Modcmi  School  and  Bcysor  Ccbsga  of  Heschl,  Houston.  TX 

Intaeunaj  IgA  responses  occur  n  cnadrmn  attar  njtewua  meetjon  yVhmtnat 
remainaj  IgA  protects  agism!  rdmcoon  or  Comma  a  unemnan  we  ccmDarmd 
locml  inonjtawui  tgA  Man  (MgAj  among  chSdran  wsh  rotawia  oentma.  wan 
aaymptomauc  eiteeuon.  or  wmh  no  Omtactmd  rrtacuorv  Chedran  in-  196) 
abandog  a  day  car*  cersert  m  Houston  mmrm  monaermo  lor  reuwia  nSacuon 
ana  frigA  anobcoy  aevacommrm  dumg ersm romma  aomaon  (i0/g9-«r901. 
Symptoms  mmrm  rmocromd  dapy  and  Stool  spacemans  mmrm  cosmetic  wamkJy 
and  tsssymd  lor  rocmwua  by  ELISA.  Far  SI  Infected  chldren.  frigA  UUns  win 
dmtaimrtmd  by  EUSA  one  smss  Pm  ton  and  Duse  wmsks  altmt  rdmcuon  For  SI 
chedrmn  not  titecivo  season]  to  our  tutymelanoa  technouse.  frigA  uara  won 
date/mmed  m two  amrnptma  tour  *raelte  apart.  #4% of  Dm rdactao cfiSdnn end 
1 7%  of  Iho  non  oimamtan  had  a  tour-tatdar  gnmiar  nam  at  IgA  mar  (pc  001) 
Among  (ha  eiteeted  chSdrmn.  M*  of  thm  tymptornmoo  sno  77h  of  Dim 
uymptpmmbe  chddran  nmponrtmd  (p- ))  and  frigA  Utan  acmmvma  after 
riteeoon  were  sendee  (p«  42).  Al  ettednn  who  had  undatecteom  anooody 
Sms  <l:S0(n-t2)  bmcmmm  siteosmd  (p<  £01).  maalof  whom  mm  10)  sen 
symptom  PC-  Among  chSdran  svsh  rvtlaj  MgA  anbpooy.  no  Liar  daPngumhmd 
themm  eitectao  Ppm  non  erlmrimd  Ip- 21)  or  moaa  wDi  symptomape  bom 
tttoam  wth  asymptomatic  titecoon  ip-61).  Thm  study  Stdcaiam  (hat  frigA 
responses  an  a  good  mmmiurm  of  rotavnra  eitecoon:  symptomape  and 
aaympsormpe  eiSectans  nduoa  a  smStr  rmm  ei  frigA  Plan;  chsdnn  wonts 
(tetectspia  enuoody  a/e  al  a  nfgnmr  ns a  of  bttecuun  and  illnaaa;  but  praasapng 
sun  do  not  claa/ly  eomtete  enh  pruteoOon  agarmi  fntecuun  or  dnsaa. 


7M  Viu  Eoalofy  of  Acuta  Dunham  at  Hcepualaeed  Young 

Children.  PENELOPE  H.  DENNEHY.*  RODOLFO  E. 
BEGLTE.  SARA  SPANGENBERGER.  BARBARA  A. 
VELOUDB  AND  GEORGES  PETEK  Bim  Uoiwreiy  and  Rbooa  It  land 
Hdapmal  Prevtdmcc.  RL 

To  dnernuna  the  rots  of  ensne  iniraca  i a  iha  crsology  of  acute  commutin'  and 
boavnaf  xovurad  diarrms.  c  fuidren  i  2  yn  of  sge  adnuised  wub  diarrhea  add  i/iosc 
developing  diarrhea  a ha  2  dart  of  hotpnafiaiioa  had  stoof  specimens  coUocied 
wetfua  *1  tot  of  er  si  onset  of  diarrhea.  5 (doss  eos  leased  It*  imitra 

(RV)  tadrmwc  ads-fmrms  (EAdf  by  rnmwwii  ml  eiomoclostal  nsibody-twead  LIAS 
tad  for  outer  viruses  try  domes  EM  tod  Pina  coiner.  Diarrhea  wta  dr  fond  as  tl 
loot!  or  erttcry  stood  per  day.  duresssa  <  10  days  sod  no  other  caata  far  these 
symptoms. 

Durtoi  (he  rwo  yttn  of  (bis  oagoieg  satey  la  date  272  (94k)  of  2634  paomou 
adtetttedtoihe  want  (<*  chiidreD  0-2  yn  led  diasrttee  aod  wars  cnoUed.  Review  of 
virology  wnraary  racertt  for  s  on  year  perad  umfaeaatf  iba  <S*  of  pmnemn  enh 
dlarmca  -ere  oat  enrolled.  112  (67%)  peutmo  bed  (Lamce  go  abnnunm  end  90 
034k)  tedomd  dlaaa  dunni  hospualizaica  19  ( 1 09k)  entk  OA  diuase  had 
bmcscnal  diayhem  mad  a  65  (364k  t  cassnc  mm  wmn  load  RV  aocmatd  for  wa 
(70%)  of  da  unax  vest  infenon.  white  EAd.  aaicneia  and  uauanna  asxnarand 
far  II  (17%).  3  (<l%)*od  2  (<i%)  esaa  rcspscijtmfy.  )  das)  oifocnoas  stensred:  3 
wub  RV/EAd  and  1  etc b  wnb  RV/sarownu  sod  RV/saPaomaUa.  la  mnrsn.  of 
peasenu  wnb  H/A  dlanm,  oama  bad  bscsenal  diarrhea  lad  24  (76%)  had  enuex 
vrruttsL  RV  eryrswwtrl  far  20  (15%)  lofecoaaa  aid  awmata  I  (<1%7.  3  (1%)  *<n 
dual  infecoona  enb  RV/EAd.  No  pesboyea  wit  uotated  u  99  (544k)  C/A  and  66 
(73%)  H/A  cajra.  Rem  of  syot|>siiu  tedesatai  tba  clulAai  mdouaed  wub  diarrhea 
daa  to  RV  warn  mgaifinwly  am  likely  to  ba  debydnial  ibam  cbUdram  wab  otber 
bactarai  or  real  arms  ip<0X)5) 

la  staiuary.  nai  pubocaa  was  lotted  a  35%  of  yotag  cbildram  wub  duuitem. 
The  cardogy  in  da  emjaruy  of  etna,  dempa  new  acbteqasi.  rtoxi  ere  Win  in  aid 
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Uotaoute-i  m  Cal  Cuturmm  ana  Organ  Cultures  oi  Human 
Reaputeory  EpUhevum.  E  ARfluOA-.C  CRUMP  S  marlin 
V  MERLUZZI.  ana  F  HAYDEN.  Unsymnay  of  Vegmta.  Chanonervuie.  Va  ana 
Bomnmrgmr  mgetemen  Pnamacmuecate.  RWgmfteid.  Cn 
imeramlir  aonma an  motacufm  ICAM-I  it  ora  casufar  racaaor  lor  mapr-gmup 
rtyrrovwuaas  (RV).  Ws  have  aaaaaaad  the  in  ynro  am-rtanovirai  tamer  of  a 
IORjDM  form  of  lCAM-1  (tfCAM).  in  rrvsHMn-CYCJe  cywcxmc  tnea  (CPE)- 
Inhtedion  ssuys.  i  0-32  pgrmi  siCAM-i  inhtutta  RV  CPE  in  wi-36  lihrooiaxn 
and  Hoc*  CM  monouy*<«  rtacted  try  100  TCiO,,  of  10  dfiaraiR  magH-group 
sarorypes  of  minovwva.  No  ana  RteCDvaUon  of  vm  nftenvey  was  louird  wnan 
RV-39  (10*  or  10*  TC10J  waa  exubaiad  uran  32  ugma  tCAM-i  lor  i  hour  u 
33  "C  Tiro  afiaa  of  Itte  nmng  of  adddton  waa  sturbaa  in  Hate  can  ml  acted  al 
MO!  Of  3  TCIO w1  cat;  wus  y««  M  10  hour*  was  -10*  TCI0w<T*  «  oomrote 
stCAM-f  10  (ig/m  corretetafy  mndsdad  rapacaDon  whan  added  i  nour  be  lore 
or  «itht  lent  of  Inoaiteuon.  No  tgnfian  raduenona  (eio***)  warn  ooaarvad 
wth  adOMon  al  IS.  30.  60.  or  ISO  im  Monolayer  ospotuia  to  siCam-i  for  i 
nour  prior  to  mocuiauon  (Otowwd  by  remowa  od  not  r sauce  y>eU.  wtden 
suggmea  me  lack  of  a  rotapjaf  afiaa.  The  money  of  sicam-i  to  m»be  RV-39 
Irteaun  of  human  rsapmory  aaraun  waa  lasted  In  adanoid  ssptaras 
tapoMd  to  2000  TCIDqt  RV-39.  Sioaihaianl  Iters  a  24.  ad  and  72  hour*  post- 
mocuiauon  found  cerrptete  mnuon  of  wus  ywtd  wuh  sicam-i  io  pgmf 
compared  19  contnMi  (-10*  TC10  J.  stCAM-i  was  emMory  io  ina  repfeauon 
of  major -grouo  rrnrowuma*  in  trw)  cat  ima*  and  er  iRjman  letctrsuxy 
apdhaiajm.  its  rmCMory  tffaa  wax  prtsant  tarty  n  the  racecaf w  cycia.  Bui  m# 
tediof  isrsjcuon  n  wal  e*ta>y*y  by  ana  majcauon  wan  uCAM.i .  suggatts 
lhai  (ha  virus -stCAM-i  naracoon  a  raaddy  reversible 
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X  Ribcacnon  Agaaiai  Ntebaaf  Rocawua  (ntecdone.  ML. 

014V AN.-  0.0.  MATRON.  (.  HERRERA  MX.  ESTES.  LX. 
PtexEWNa.  Unbmrsry  of  Tesmt  Mertinel  School  end  Beyfor  Cokegt  of 
Meuuofne.  Hosteton.  !X 

UndemancUnQ(hoeTWrriaro(ogyofrosaWcedaodpnacructef  Urr-anoere 
daealbpmara.  Wo  sougw  to  determaia  i  aanan  anbuosayirue  teorypa  apaatte 

enu  )  r*  ifienrflc  urtinnae  nnrrsuteif  nth  rmrsiWnn  ejenef  nanr— I - iff 

krteebuns.  TTso  enmaw  raaponaa  Rteowerg  (ocavmjs  nteorayre  aaa  afte 
oPmracteraad.  lOtenadran  estndfng  4  day  owmoanlar*  (OCC)  XHoualon 
ateta  monaorad  ddtig  ona  tdteyaite  teas  an  (10/19  4/90)  w«fi  rwaruy  stock 
ootacoora.  46  cfddran  nad  2  iterum  sampfaa  drawn,  oacte  oaparated  by  at 
mate  2  montfte.  to  rocawrua  ertecaona  (aa  datarmarad  by  aloof  shadding) 
osKurraox  72  chkdrarr.  63%  warm  aymptematta;  M  but  orra  warm  cauaad  by 
marprypa  i  vfnsa.  CMdran  m  rnmcaad  wah  naawua  (n«2l)  had  hlghar  aarum 
anb-nnaveua  tgAttan  (pm  02),  Igd  Kan  (p-.0t)  and  aeteroa  blooscng  tear* 
(EBT)  to  rypa  l  VP7  |p»  Of)  than  enadran  mnoPooamo  rite  esaa  (hwii).  Inteaf 
and-rafavrruo  fgADMra  >  t/900  wmro  cfaSaotad  n  12/21  non  (rrteoaad  and  In  f/f  1 
Infhotad  c/tedran  (p- Of)  Omo aarorypa  I  0f>f:t0mwra  dateoted Sr  10|2) 
yjorvertected  ano  yi  0,9  aarolypa  )  Intaotad  chBdran  (p-  01).  1071 1 1ntected 
chfMran  had  samoorr raws  ora  of  IgA,  Igd  and  aarufypa  1  EBT  oempand  fa 
4/21.6/21  and  2/21  non  uteated  chSdran.  raapaeterafy  (p«  2202  to  <2)011. 
Thaaa  date  anow  Dial  aanan  IgA  and  hometypio  EBT  eomtete  wtei  proteeapn 
agaaat  natural  mma  rrtecoon  and  Dial  anb-raeayvui  soactec  aarum 
anubddy  rea ponses  arm  direcDy  aaaoolad  wmh  vrue  aaeradon. 


772  Aatigaolc  and  Ganoaic  Analysis  of 

Raeplrsiory  Syncytial  Virus  (RSV)  Isolattt 
from  a  Study  of  Noiocoaitl  lofactlon.  CA 
Storch*  Cl  Bail,  U  Abdarsoo.  CS  Park,  Ot  Coheir. 
Washington  Unlr  Scb  Had.  SI.  Louis,  HOi  Unlv  of  Rochosisr 
Sch  Had.  Rochasiar,  NT i  CDC,  Atlanta,  CA. 

Racantly  developed  tachalquaa  for  antlganlc  and  genoaic 
analysts  parait  lbs  racognlilon  of  dlffsrtncas  among 
drains  of  R5V  (hat  vara  provloualy  (bought  to  bo 
Identical.  Va  have  used  aoooclonal  antibody  (HCA)  analysla 
and  rlbonuclaasa  profaclion  (RE)  to  charsctsrus  laolatoa 
racovared  during  provloualy  raporiad  studlat  of  noaocoalal 
REV  carriad  our  during  (ho  1974-75  and  1975-76  taaaona.  Of 
53  isoialaa  racovared  during  thoaa  siudlaa,  51  vara  group 
A  tnd  2  vtra  group  6.  Antlganlc  aaalyaia  of  A3  group  A 
Isolates  using  HCAs  to  (ba  C  glycoprotalo  clssslftod  32  ss 
subgroup  A/4,  9  as  a/2,  snd  1  as  A/7.  R2  analysis  of  (ho  C 
glycoprotalo  gene  of  36  group  A  Isoialaa  rarotlad  pal  tarns 
alailar  to,  but  distinct  froa,  iba  patterns  ot  itolsto* 
froa  tbo  aid-late  1960a.  The  subgroup  A/A  isolates 
Included  2  distinct  ganoaic  variants,  vltb  alnor  ganoaic 
variability  present  vitbln  each,  as  vail  as  aaong  (hi  A/2 
Isoitiss.  During  botb  RSV  seasons  studied,  strains  froa  al 
load  2  subgroups  vara  Isolated  froa  patlants  and/or  staff 
vith  nosocoaial  lnfactlona.  Clusrars  of  particular  straina 
could  be  traced.  Ve  conclude  that  roma  noaocoalal 
outbreaks  of  RSV  consist  of  eultlple  distinct  splsodas  of 
trtnsalssion  of  different  drains  ot  RSV  that  sra 
circulating  concurrently. 
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SUMMARY  T.O.  #10 

UR  6026,  an  8 - aminoqui.no line  similar  Co  primaquine,  may  be  a  useful 
agenc  co  treat  visceral  leishmaniasis  and  may  hold  an  advantage  over  other 
compounds  used  currently  (e.g.,  pentavalent  antimony,  pentamidine,  and 
amphotericin  B)  in  being  more  convenient  and  less  toxic.  A  previous  study 
conducted  at  our  institution  determined  chat  a  single  dose  of  60  mg  of  WR  6026 
administered  as  four  IS  mg  capsules  was  well  tolerated  with  no  adverse 
sympcoms  and  only  minor  elevations  of  serum  aminotransferases,  mild  elevations 
in  laccic  dehydrogenase,  and  a  single  case  of  minimally  elevated  serum 
triglycerides.  None  of  the  subjects  had  an  increase  in  methemoglobin.  There 
was  a  lag  time  of  about  30  minutes  between  drug  administration  and  detectable 
plasma  levels,  a  fourfold  variation  in  areas  under  the  plasma  concentration¬ 
time  curve,  and  a  half-life  of  5.2-17.3  hours  (mean  10.7  hours).  In  an  effort 
to  find  a  dose  that  would  provide  desired  WR  6026  levels  in  the  blood  over 
long  periods  without  unacceptable  toxicity,  a  rising  multiple-dose  study  was 
conducted. 

This  study  was  a  randomized,  double-blind,  placebo-controlled 
Investigation  designed  (1)  to  determine  the  pharmacokinetics  of  WR  6026  at 
doses  of  5  mg,  15  mg,  30  mg,  45  mg  and  60  mg  given  once  daily  over  14 
consecutive  days  in  healthy  men  and  (2)  to  assess  the  safety  and  tolerance  of 
these  doses. 

The  clinical  portion  of  Che  study  was  conducted  between  16  May  and  16 
December  1988.  Four  subjects  (two  drug,  two  placebo)  were  studied  at  5  mg,  30 
og  and  45  mg  per  day;  eight  subjects  (four  drug,  four  placebo)  were  studied  at 
15  mg  per  day;  and  twelve  subjects  (six  drug,  six  placebo)  were  studied  at  60 
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mg  per  day.  The  doses  were  generally  well  tolerated.  One  subject  at  15  mg 
per  day  developed  elevated  serum  triglycerides  after  7  days,  and  so  the  drug 
was  stopped.  Thirty  hours  after  the  last  dose  was  administered,  this  subject 
appeared  to  have  a  grand  mal  seizure.  In  retrospect,  the  subject  may  have  had 
seizures  on  occasion  before  entering  the  study.  No  other  subjects  at  this 
dose  or  any  of  three  higher  doses  had  clinically  significant  adverse  events 
when  compared  to  subjects  receiving  placebo  in  this  study.  The  most  frequent 
symptomatic  complaint  was  headache,  present  in  four  subjects  receiving  UR  6026 
and  three  subjects  receiving  placebo.  Serum  transferase  elevations  during  the 
study  were  noted  in  five  subjects  receiving  WR  6026  and  seven  subjects 
receiving  placebo.  Some,  usually  minor,  electrocardiographic  changes 
developed  during  the  study  in  10  subjects  in  each  arm.  The  two  groups  did 
differ  in  the  mean  fall  in  hematocrit  observed  during  the  study,  3.4%  in 
subjects  receiving  WR  6026  and  1.8%  in  subjects  receiving  placebo.  This 
difference  was  statistically  significant  but  clinically  insignificant. 
Methemoglobin  elevations  were  noted  in  all  six  subjects  receiving  60  mg  per 
day  (peak  methemoglobln  3.2  *  6.9%),  and  in  one  of  two  subjects  who  received 
30  and  45  mg  per  day  (1.8%  and  3.4%,  respectively). 

The  pharmacokinetic  analysis  of  the  serial  blood  concentrations  indicate 
that  the  drug  accumulates  over  time.  The  mean  peak  and  trough  WR  6026 
concentrations  Increased  with  increasing  dose.  Using  a  two -compartment 
analysis,  the  mean  beta  elimination  half-life  was  found  to  be  28.79  hours 
(range  13.13  -  49.46  hours).  Median  areas  under  the  WR  6026  concentration- 
time  curve  were  proportional  to  the  dose  of  WR  6026,  although  there  was  two- 
to  threefold  lntersubject  variation  at  each  dose.  Areas  under  the  curve  when 
normalized  to  dose  were  similar  at  all  doses,  indicating  that  WR  6026 


(APPENDIX  F  p.  3) 


T.O.  #10 


disposition  obeys  linear  pharmacokinetics  over  che  dosage  range  of  5  to  60  mg 
daily ■ 

Mechemoglobin  concentrations  increased  with  increasing  WR  6026  doses. 
Again,  there  were  incersubject  variations  at  each  dose  level.  However,  the 
maximum  increment  in  mechemoglobin  was  highly  correlated  with  che  WR  6026  AUC. 
No  signs  or  symptoms  resulting  from  methemoglobinemia  were  noted  in  any 
subject. 

We  conclude  chat  WR  6026  given  in  doses  of  up  to  60  mg  daily  for  14 
consecutive  days  is  well  tolerated.  Further  trials  in  subjects  infected  with 
leishmania  are  indicated  to  assess  che  activity  and  efficacy  of  WR  6026. 


APPENDIX  G 
SUMMARY  t.o.  //n 


Pyridostigmine  bromide  may  be  a  useful  agent  to  prevent  death  from 
organophosphate  exposure  if  given  in  advance  of  the  exposure  and  if  given  in  a 
dose  chat  is  adequate  co  inhibit  red  blood  cell  acetylcholinesterase  by  20- 
40%.  A  previous  study  conducted  at  our  institution  determined  that  16  mg  of 
pyridostigmine  bromide  administered  as  syrup  inhibited  red  blood  cell 
acetylcholinesterase  by  an  average  of  20%  just  over  one  hour  after  dosing,  but 
the  average  inhibition  fell  below  20%  by  about  five  hours  after  dosing. 

Another  study  showed  that  22  mg  of  pyridostigmine  bromide  in  syrup  gave  an 
average  peak  Inhibition  of  35%  and  provided  at  least  20%  inhibition  for 
slightly  over  4  hours.  A  third  study  showed  that  45  mg  of  pyridostigmine 
bromide  in  syrup  produced  inhibition  above  20%  for  at  least  4  hours  in  all 
eight  subjects,  with  a  mean  duration  of  at  least  20%  inhibition  of  5.99  hours. 
The  sustained- release  tablets  tested  at  equivalent  pyridostigmine  doses  in 
each  of  these  studies  were  inferior  in  absorption  and  acetylcholinesterase 
Inhibition  compared  to  the  syrup.  In  an  effort  to  find  a  formulation  that 
would  provide  adequate  acetylcholinesterase  inhibition  for  a  longer  period  and 
be  more  convenient  for  dosing  than  syrup,  other  sustained- release  formulations 
are  being  developed.  The  Osmet*  (an  osmotic -delivery  module)  seemed  promising 
since  in  vitro  it  releases  drugs  (including  pyridostigmine)  into  solution  at  a 
constant,  zero-order  race.  If  pyridostigmine  were  absorbed  at  a  constant 
fraction  of  the  amount  released,  then  constant  pyridostigmine  concentrations 
and  acetylcholinesterase  inhibition  could  be  achieved. 

This  study  was  designed  (1)  to  compare  the  pyridostigmine  bromide 
pharmacokinetics  in  healthy  man  after  single  doses  of  47  mg  of  pyridostigmine 
bromide  as  syrup  and  after  141  mg  of  pyridostigmine  bromide  in  an  osmotic- 
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delivery  oodule  formulation  (Osmec*)  .  (2)  to  characterize  the  relative  time 
course  of  red  blood  cell  acetylcholinesterase  inhibition  following  the 
administration  of  these  two  dosage  forms  of  oral  pyridostigmine  bromide,  and 
(3)  to  assess  che  relative  safety  and  tolerance  of  this  sustained* release 
formulation  compared  to  pyridostigmine  bromide  syrup. 

The  clinical  portion  of  the  study  was  conducted  between  8  January  and  3 
February  1989.  The  plasma  pyridostigmine  levels  and  reduction  in  red  blood 
cell  acetylcholinesterase  activity  were  much  lower  after  dosing  with  the 
Osmec*  than  with  syrup.  The  mean  peak  plasma  pyridostigmine  level  was  7.4 
ng/ml  with  the  Osmet*  and  22.6  ng/ml  with  the  syrup.  The  mean  peak 
acetylcholinesterase  inhibition  was  19%  with  the  Osmec*  and  40%  with  the 
syrup.  The  relative  bioavailability  of  the  Osmec*  formulation  compared  to 
syrup  was  17.9%.  After  the  syrup  dosage,  three  of  Che  eight  subjects 
developed  gastrointestinal  symptoms  and  another  subject  became  lightheaded 
with  a  reduction  of  dlaecollc  blood  pressure.  Two  subjects  complained  of 
being  sleepy  1-4  hours  after  che  Osmet*  dose,  another  developed  nausea  and 
vomiting  39  hours  after  the  Osmec*  dose,  and  another  developed  soft  stools 
about  S  hours  after  the  Osmet*  dose. 
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SUMMARY  T.O.  012 

This  scudy  was  designed  (1)  co  compare  the  pyridostigmine  bromide 
pharmacokinetics  in  healthy  men  after  single  doses  of  90  mg  and  180  mg  of 
pyridostigmine  bromide  as  Mestinon  TImespan*  tablets,  (2)  to  characterize  the 
time  course  of  red  blood  cell  acetylcholinesterase  inhibition  following  the 
administration  of  the  two  doses  of  oral  sustained- release  pyridostigmine 
bromide,  and  (3)  to  assess  the  safety  and  tolerance  of  these  two  doses  of 
sustained- release  pyridostigmine  bromide. 

The  clinical  portion  of  the  scudy  was  conducted  between  12  December  and 
23  December  1988,  and  showed  that  the  two  doses  were  wall  absorbed.  One 
subject  became  lightheaded  at  approximately  the  same  time  as  his  erythrocyte 
acetylcholinesterase  inhibition  peaked  at  58%.  Another  subject  developed 
gastrointestinal  discomfort  about  an  hour  after  each  dose,  but  whether  this 
was  due  to  missing  breakfast  rather  than  the  drug  is  not  clear,  particularly 
since  the  symptoms  were  more  severe  with  the  lower  dose.  The  mean  peak 
inhibition  for  the  four  subjects  receiving  the  90  mg  dose  was  47%  (range  39- 
58%),  and  the  inhibition  was  20%  or  greater  for  a  mean  of  6.81  hours  (range 
4.25-11.50).  The  peak  inhibition  for  the  two  subjects  who  received  the  180  mg 
dose  was  62%,  and  the  duration  of  inhibition  of  20%  or  greater  was  9.5-11.5 
hours  (mean  10.5). 
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SUMMARY  T.O.  #13 

Niclosamide  is  a  topical  anti - schistosomal  agent  intended  to  prevent  the 
penetration  of  schistosomal  cercariae  through  the  skin.  To  be  effective  it 
must  be  applied  regularly  in  anticipation  of  exposure.  Because  of  its 
structural  similarity  to  known  topical  photoallergens ,  it  may  induce  contact 
sensitization  and/or  contact  photoallergy  upon  repeated  application.  To 
assess  these  possibilities,  we  conducted  this  study  in  a  total  of  45  healthy 
white  subjects.  Caucasian  subjects  were  used  to  enhance  our  capacity  to 
observe  irritancy  and  allergic  responses  compared  to  more  pigmented  races 
(blacks  or  Orientals). 

This  study  was  conducted  in  two  parts.  The  first  part  was  designed  to 
determine  the  Irritancy  threshold  of  niclosamide  in  petrolatum  and  of  sodium 
lauryl  sulfate  (SLS).  This  portion  of  the  study  was  conducted  in  20  subjects 
as  a  randomized,  double-blind,  placebo-controlled  investigation.  The  second 
portion  of  the  study  was  designed  to  determine  Che  contact  sensitization  and 
contact  photoallergic  potential  of  niclosamide  and  was  conducted  in  25 
subjects.  The  contact  sensitization  portion  was  performed  as  an  open  study 
and  was  carried  out  in  two  parts  --  an  induction  phase  and  a  challenge  phase. 

The  first  portion  of  the  study  showed  that  the  irritancy  threshold  for 
niclosamide  in  petrolatum  was  75%  (weight/weight).  However,  because  this 
concentration  was  so  dry  and  flaky,  and  therefore  would  not  remain  apposed  to 
the  skin  in  the  contact  sensitization  phase,  the  next  lowest  concentration 
(50%)  was  used.  The  second  portion  of  the  study  showed  no  evidence  of  contact 
sensitization  or  contact  photoallergy  in  any  of  the  25  subjects  upon 
rechallenge  two  weeks  after  completing  the  sensitization  phase. 
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These  results  indicate  a  low  likelihood  of  contact  sensitization  or 
contact  phocoallergy  in  response  to  topical  niclosamide.  We  believe  chat  with 
the  benefit  of  these  data,  multiple  -  dose  studies  of  both  safety  and  efficacy 
can  now  be  conducted. 
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SUMMARY  T.O.  014 

Pyr idostigmine  bromide  may  be  a  useful  adjunct  to  atropine  to  prevent 
death  from  organophosphate  exposure  if  given  in  advance  of  the  exposure  and  if 
given  in  a  dose  chat  is  adequate  to  inhibit  red  blood  cell  acetylcholin¬ 
esterase  by  20-40%.  Previous  studies  conducted  at  our  institution  determined 
that  single  doses  of  pyridostigmine  bromide  administered  as  syrup  inhibited 
red  blood  cell  acetylcholinesterase  by  20-40%  for  a  longer  period  of  time  than 
equivalent  doses  of  various  "sustained- release"  tablets  and  capsules;  but 
syrup  is  inconvenient  in  a  field  situation.  The  best  experimental  sustained- 
released  formulation  (45  mg  capsule)  kept  rad  blood  cell  acetylcholinesterase 
inhibition  above  20%  for  four  hours .  In  an  effort  to  find  a  formulation  that 
would  provide  adequate  acetylcholinesterase  inhibition  for  a  longer  period, 
ocher  formulations  are  being  investigated. 

This  study  was  designed  (1)  to  characterize  the  pyridostigmine  bromide 
pharmacokinetics  in  healthy  men  after  single  doses  of  two  oral  dosage  forms  of 
pyridostigmine  bromide,  one  a  sustained-release  preparation  and  the  other  a 
standard  tablet,  and  compare  these  co  the  pharmacokinetics  of  a  prolonged 
Intravenous  pyridostigmine  infusion,  (2)  to  characterize  Che  time  course  of 
red  blood  cell  acetylcholinesterase  inhibition  following  the  administration  of 
these  two  oral  dosage  forms  and  compare  these  co  the  inhibition  occurring  with 
intravenous  pyridostigmine,  (3)  to  assess  the  effect  of  food  on  the 
pharmacokinetics  and  pharmacodynamics  of  the  two  oral  pyridostigmine  dosage 
forms,  and  (4)  to  assess  the  safety,  tolerance,  pharmacokinetics,  and 
pharmacodynamics  of  multiple  doses  of  the  oral  formulations  over  two  days. 
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The  clinical  portion  of  the  study  was  conducted  between  11  March  and  26 
May  1990,  and  showed  that  the  mean  bioavailability  of  the  sustained- release 
tablet  given  fasting  was  8%  by  pharmacokinetic  assessment  and  8%  by  assessment 
of  the  inhibition  of  erythrocyte  acetylcholinesterase  when  compared  to 
intravenous  pyridostigmine.  The  bioavailabilicy  of  the  standard  tablet  given 
fasting  was  17%  by  pharmacokinetic  assessment  and  19%  by  assessment  of 
acetylcholinesterase  inhibition.  The  effect  of  food  on  the  inhibition  of 
erythrocyte  acetylcholinesterase  activity  was  minimal  for  the  sustained- 
release  formulation,  shifting  the  acetylcholinesterase  inhibition- time  curve 
about  two  hours  to  the  right.  On  the  other  hand,  food  caused  a  reduction  in 
the  degree  of  acetylcholinesterase  inhibition  following  the  first  standard 
tablet  with  food,  but  this  effect  was  absent  when  the  Inhibition- time  curve  at 
steady  state  with  feeding  was  compared  to  Che  fasting  dose.  Both  formulations 
were  wall  tolerated  when  given  in  multiple  doses  over  two  days. 


